Lung injury and mortality with hyperoxia are increased in peroxiredoxin 6 gene-targeted mice.
Overexpression of peroxiredoxin 6 (Prdx6) has been shown to protect lungs of mice against hyperoxia-mediated injury. In this study, we evaluated whether genetic inactivation of Prdx6 in mice increases sensitivity to oxygen toxicity. We evaluated mouse survival, lung histopathology, total protein and nucleated cells in bronchoalveolar lavage fluid (BALF), and oxidation of lung protein and lipids by measurement of protein carbonyls and thiobarbituric reactive substances (TBARS), respectively. The duration of survival for Prdx6 -/- mice was significantly shorter than that observed in wild-type mice on exposure to 85 or 100% O(2); survival of Prdx6 +/- mice was intermediate. After 72-h exposure to 100% O(2), lungs of Prdx6-/- mice showed more severe injury than wild-type with increased wet/dry weight, epithelial cell necrosis and alveolar edema on microscopic examination, increased protein and nucleated cells in BALF, and higher content of TBARS and protein carbonyls in lung homogenate. These findings show that Prdx6 -/- mice have increased sensitivity to hyperoxia and provide in vivo evidence that Prdx6 is an important lung antioxidant enzyme.